The first record of Riccia boliviensis and R. iodocheila for Brazil and the first record of R. squamata and R. subplana for the liverwort flora of the state of Rio Grande do Sul are reported. The species were found during a floristic revision of the family Ricciaceae in the state. Taxonomic notes, photographs, habitat and geographic distribution are provided for each species.
Introduction
The genus Riccia Linnaeus (1753 Linnaeus ( :1138 , the largest genus of the Marchantiales, comprises about 150 species worldwide (from the Arctic to the Antarctic). Brazil harbors the highest species diversity with 32 species in four subgenera (60% of Neotropical species of Riccia). Most species occur in areas with dry seasons and are terrestrial, growing on soil, usually as pioneers of bare soil and often in areas that are occasionally flooded (Jovet-Ast 1991 , 1993 Vianna 1985; Gradstein & Costa 2003; Bischler-Causse et al. 2005) .
The first extensive revision of the genus Riccia for the Neotropics was published by Jovet-Ast (1991 , 1993 . Fifty-two taxa were treated including genus and species descriptions, geographical distributions, and illustrations. In Brazil, Vianna (1985) treated the genus Riccia in the revision of the Marchantiales for the state of Rio Grande do Sul, including 14 species. Gradstein & Costa (2003) reported the occurrence of 29 species of Riccia for Brazil, 18 of these for Rio Grande do Sul. The most recent revision of Riccia was contributed by Jovet-Ast in Bischler-Causse et al. (2005) Flora Neotropica Monograph for Marchantiidae, that reported the occurrence of 32 species of Riccia for Brazil, 19 of these for Rio Grande do Sul. Species of this genus are delimited morphologically by characters of the thallus (cross section), scales (color and arrangement), and spores (shape, wall ornamentation, and size). Here we report four new records of Riccia for Rio Grande do Sul (Riccia boliviensis Jovet-Ast (1991:242), R. iodocheila M. Howe (1934:200) , R. squamata Nees in Martius (1833:302) and R. subplana Stephani (1902:275) ); the records of R. boliviensis and R. iodocheila are also the first from Brazil.
22. Wing of spores brown, smooth or slightly crenulate. Spores distal face papillose with 8-9(-10) areolae limited by low and narrow ridges with large tubercles, proximal face similarly ornamented, with smaller tubercles, triradiate scar weak. Riccia boliviensis Jovet-Ast, Cryptog. Bryol. Lichénol. 12: 242. 1991 (Fig. 1) .
Thallus medium-sized, lobes 6-8 mm long, 2-3 times dichotomous, rounded apically; in gregarious patches or crowded stands; margins smooth, without papillae and cilia, inflexed; in cross section, lobes up to 1.9 mm wide, 3 times wider than high (0.6 mm high), flanks ascending, tissue cells thin walled and idioblasts absent; ventral scales black, glossy, extending beyond margins, sometimes bordered by small hyaline cells; spores tetrahedral, 95-107 µm diameter, orange-brown, wing 5-6 µm wide, margin strongly crenulate, distal surface areolated with tubercles in angles, proximal surface with sinuose ridges and triradiate mark. Distribution and ecology:-Distributed in Venezuela (Fálcon) and Bolivia (Cochabamba), 140-2560 m. Information about the ecology of this species is sparse according to Jovet-Ast (2005) it seems to be rare, occurring on clay and sandstone along riverbanks, under shrubby vegetation. This is the first record for Brazil, Rio Grande do Sul, counties of Caçapava do Sul and Pinheiro Machado. This area is part of the savanna region of Rio Grande do Sul, characterized by poorly drained soil, poor-quality sandstone and sandy areas, acidic basaltic lava flows, shallow quartz and/or leached soils, and ferric pedogenesis (Leite & Klein, 1990) . The species of Riccia are terrestrial, growing on exposed soil and soil on rocks, rarely found on bare rocks or on shaded soil; they often form soil crusts, in open seepage areas, on the edges of flooding zones of temporary ponds, in farm fields and other disturbed areas. We found it in similar areas in the savanna region.
Specimens examined:-BRAZIL. Rio Grande do Sul: Caçapava do Sul, 300 m, 30°45'2.57"S, 53°31'42.08"W, on exposed wet soil near east side of road, 1 October 2012, D.M. Ayub, 190970 (ICN, RB) .
Riccia iodocheila M. Howe, Proc. Calif. Acad. Sci. Ser. 4, 21: 200. 1934 . (Fig. 2) Thallus small-sized, lobes 3-4 mm long, 2-3 times dichotomous; in hemirosettes or gregarious patches; rounded apically, medium groove shallow, apex with papillae and margins pink with few papillae; in cross section, lobes up to 0.56-0.59 mm wide, 2 times wider than high (0.28-0.31 mm high), flanks violet ascending vertically; ventral scales small, violet, of few cells, projecting marginal cells; spores tetrahedral, 90-104 µm diameter, dark brown, wingless, sometimes show vestigial wing margins finely crenulated, distal surface areolated with tubercles, proximal surface areolated with tubercles and trirradiate mark. Arnell (1964:6) ). This is the first record for Brazil, Rio Grande do Sul, municipalities of Caçapava do Sul, thus expanding its distribution. Specimens examined:-BRAZIL. Rio Grande do Sul: Caçapava do Sul, 300 m, 30°45'2.57"S, 53°31'42.08"W, on exposed wet soil near east side of road, 1 October 2012, D.M. Ayub 192152 (ICN, RB).
Riccia squamata Nees in Martius, Fl. Brasil. 1: 302. 1833. (Fig. 3) Thallus medium-sized, lobes 5-8 mm long, 2-3 times dichotomous, rounded apically; in gregarious patches; margins smooth without papillae and cilia; ventral scales black, glossy, extending beyond margin; in cross section, lobes up to 1.8-1.9 mm wide, 3-4 times wider than high (0.58-0.62 mm high); spores tetrahedral, 101-118 µm diameter, light brown, wing margin up to 4 µm wide, transparent yellow, distal surface tuberculate and proximal surface with vermiform low ridges and trirradiate mark. Riccia subplana. Steph. Urban, Symb. Antill. 3: 275. 1902 . (Fig. 4) Thallus medium-sized 5-7mm long, lobes up to 2 mm long, 2-3 times dichotomous, in gregarious patches; rounded apically with deep median groove vanishing below, margins smooth, without papillae and cilia; in cross section, thallus up to 2.0-2.4 mm wide, 2-3 times wider than high (0.77-0.90 mm high), tissue cells thin walled and idioblasts absent; scales pink, imbricate, reaching lobe margin; spores subspherical, 82-85 µm diameter, brown, wingless, distal surface areolated with thick ridges and large tubercles, proximal surface with similar ornamentation and trirradiate mark discontinued.
Distribution and ecology:-R. subplana is known from Brazil (Amazonas),Costa Rica, Guatemala, Virgin Islands, Venezuela, Guyana, French Guiana and Peru . This species seems to be infrequent in Brazil, however it is collected in gardens and streets among paving stones as found here. This is the first record for Rio Grande do Sul, municipality of Bento Gonçalves, thus expanding its distribution, but does not explain the discontinuity. Light microscopy micrographs of spores in distal and proximal views with detail of areoles and small ridges. Bars: A=2 mm; B=300 µm; C =2 mm; D=500 µm; E=10 µm; F=5 µm; G=10 µm.
Conclusions
The Ricciaceae is well represented in Rio Grande do Sul, and the large number of species of Riccia found in this study suggests that the southern region is a center of diversity of this genus in Brazil. Our results increase the total number of Riccia species known to Brazil from 32 to 34.
Floristic inventories are still needed in regions of the state that are considered under collected, including the northwestern part of the state, "Alto Uruguai" and the southeastern region around the great lagoons. No collections from these areas are held in the ICN herbarium. Collecting efforts in these regions would most probably add new records to the known liverwort flora of southern Brazil.
Knowledge of the distribution of the species is considered incomplete for two reasons: the pronounced seasonality of the species of Riccia, which disappear during the dry season and sometimes for several years; and the fact that some areas are still under collected. The new additions recorded here enlarge the distributions of the species.
We did not expect to find R. subplana in the southern region, because it is typical of Central America and occurs in the Amazonas, but its occurrence is common among the paving stones and gardens, which suggests having spread to other habitats or having been introduced in the state.
Until now, no species with black scales had been found in southern Brazil, and the collections of two different species with this feature increased the distribution of the genus. A very common characteristic found in the Riccia species from Rio Grande do Sul, is the spores with crenulated wing, as seen in R. iodocheila and R. boliviensis, and this is a very useful character to separate these species.
The black glossy scales of R. boliviensis are similar to those of R. squamata. However, in R. boliviensis the spores have a crenulated wing and shorter thallus segments. Likewise the idioblasts found in R. albopunctata Jovet-Ast (1991:237) , are lacking in both species.
Riccia squamata is typical of the Caatinga in Brazil (Paraíba, Pernambuco, Bahia, Piauí, and Minas Gerais states) a unique biome in Brazil and very distinct from those found in Rio Grande do Sul, the Campos Sulinos (Southern Brazilian Campos) and the Atlantic Forest. We expected to find this species in the Rio Grande do Sul state, because it is also found in northern Argentina and in the open areas of Campos Sulinos where the conditions of intense luminosity are similar. The discontinuous distribution in Brazil may partly be explained by the few inventories of Ricciaceae in the country.
The widespread distribution of R. iodocheila, from the southern USA to Argentina, suggested that it could occur in southern Brazil, which was confirmed in our study. Other species that are expected to occur in Rio Grande do Sul are R. crystallina Linnaeus (1753 Linnaeus ( :1138 , R. frostii Austin (1875:17), R. mauryana Stephani (1898:19) , R. sorocarpa Bischoff (1835 Bischoff ( :1053 , and R. weinionis Stephani (1898:18) , which occur elsewhere in Brazil and/or in neighboring Argentina and Paraguay.
These results suggest the need for additional fieldwork to have a better understanding of the distribution and ecology of the species of Riccia in southern Brazil.
